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General 


1. The prevention of water-borne diseases was the chief and almost the 
only concern of sanitation as it was understood a hundred years ago. Recent 
events have shown that even now it can be achieved only by careful and 
constant supervision of supplies of drinking water. Between 1911 and 1937 
there occurred 21 outbreaks of disease, conveyed by public water supplies, 
of such gravity as to merit detailed mention in the annual reports of the 
Medical Officer of the Local Government Board and the Chief Medical 
Officer of the Ministry of Health. Pollution prior to storage and distribu- 
tion was responsible for 13 of these outbreaks, four of the 13 involving 
overground supplies and nine of them underground supplies. Pollution during 
storage occurred in two cases. Pollution during distribution appears to have 
occurred in six instances. The numbers of known cases of disease resulting 
from these outbreaks were: enteric fever (including para- -typhoid) 1,237; 
bacillary dysentery 2,800; and gastro-enteritis 7,439. 


2. The Minister has brought to the notice of all water undertakers* the 
need for unremitting care in the supervision of the water supplies for which 
they are responsible. Particular stress was laid upon the importance of 
effective collaboration and co-operation between the various officers respon- — 
sible for the conduct and efficiency of the undertaking and also between the 
water undertakers and the local authorities of areas served by them. The 
use that might be made of upland gathering grounds has recently been the 
subject of an enquiry by the Central Advisory Water Committee. The im- 
portance of this aspect of water administration is again emphasised. 


3. The object of this memorandum is to draw attention to the precautions 
which should be taken in the day to day administration of water supplies. 
These precautions are no more than are already recognised as good practice 
in water administration and water undertakers should carefully review their 
arrangements and take appropriate steps in the light of the circumstances 
of their undertaking to improve their practice where this is necessary. 


& 4. There are in England and Wales some 530 local authorities and 15 
joint bodies supplying water under the Public Health Acts, and 260 local 
authorities, 33 joint bodies and 173 water companies supplying water under 
powers given by Special Acts. Three-quarters of the population of the 
country is supplied with water obtained from overground sources—from 
rivers, streams and springs—and the remaining one-quarter from wells and 
borings into water-bearing strata. All the bodies referred to are under 
statutory obligation to provide wholesome water for the use of their con- 
sumers. The variety of sources and conditions is such that it is not possible 
to lay down any one method applicable to every case of ensuring the fulfil- 
ment of this obligation. Undertakers must have regard to the circumstances 
in their own areas, e.g., the nature and situation of the source ftom” which an 
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the supply is drawn and the character and formation of the gathering ground, 
and must themselves decide, on competent advice, the machinery and methods 
of control which are most suitable to their own local conditions. 


Health of Workmen employed on Waterworks 


5. Careful discrimination should be exercised in the selection of workmen 
employed on waterworks other than works where no risk to the purity of 
the water supply is likely to arise, and the clinical history of each such 
workman, particularly with reference to enteric infection, should be thoroughly 
investigated in order to determine his suitability for this kind of employ- 
ment. Any man attacked by illness associated with looseness of the bowels 
should be suspended from work until his recovery is complete and medical 
- examination shows that he is safe to return to work. Every new man 
proposed to be employed on any part of the works where there is risk of 
his contaminating the water should be examined by means of a Widal 
test of his blood in order to ascertain whether or not he is likely to be a 
typhoid carrier. If a positive result is obtained which is not attributable 
to preventive inoculation he should not be employed unless bacteriological 
examination of his excreta on at least three occasions shows negative results 
as regards the presence of pathogenic bacteria. 


In the case of local authorities who are water undertakers, these examina- 
tions should be arranged for by their Medical Officer of Health, who will 
review all the circumstances and whose decision on the question of the 
employment or continued employment of any man for this kind of work 
should be final. The Medical Officer of Health or other expert medical 
adviser should be similarly consulted in the case of other water undertakers. 


General Cleanliness of Waterworks 


6. All buildings, machinery, apparatus and yards used for waterworks pur- 
poses should be kept scrupulously clean. Proper and adequate sanitary 
accommodation and washing facilities should be provided at any part of the 
works where men are regularly employed. All such accommodation should 
be regularly inspected, and all drains should be periodically tested in order 
to ensure that no leakage occurs. 


Protection of Sources of Supply 


7. Whatever the source of supply may be, and whether or not purification 
treatment is given to the water before it is brought into service, every effort 
should be made to secure that so far as is practicable the raw water is 
protected from pollution. | 


Upland Overground Sources 

8. Attention is drawn to the report of the Gathering Grounds Sub- 
Committee of the Central Advisory Water Committee.* Where the source 
of water supply is a reservoir impounding the headwaters of a stream, or 
an intake near the source of the stream, the water undertakers should, 
wherever reasonably practicable, acquire, or obtain control of, the whole of 


* “Gathering Grounds,” Report of the Gathering Grounds Sub-Committee, 
published 1948 by H.M. Stationery Office, price 9d. (by post 10d.) 
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the gathering ground above the dam or intake, and so manage the land as 
to prevent pollution. Drainage from human habitations, camping grounds 
or lavatories should be disposed of in such a manner that it cannot pollute 
the watercourses or the reservoir. The public should be generally excluded 
from the reservoir itself and its banks. Permission to boat or fish in the 
reservoir should be granted, if at all, only on a limited scale, as a special 
privilege, and under such control as will effectively prevent abuse. Bathing 
should never be allowed. Farmyard manure should be prevented from 
draining directly into feeder streams or reaching the reservoir, and. cattle 
and other farm animals should be kept away from the reservoir and nearby 
feeder streams. The use of fertilisers should be considered in the light of 
local conditions. It should be part of the routine duty of the water under- 
takers’ staff to make regular and frequent inspections of the whole of the 
gathering ground with a view to detecting possible causes of pollution. 
Where analysis of the raw water reveals that it is being polluted the source 
of pollution should be traced and, if it is human, vigorous steps should be 
taken to remove it. If it proves to be caused by animals there is less cause 
for anxiety but the policy recommended above should be adopted. 


9. Where it is not possible to acquire or control the gathering ground much 
can be done by co-operation with farmers, householders and the local 
authority to ensure that sewage and manure are properly dealt with. In 
such cases, the undertakers should carry out frequent inspections by their 
own staff and should not rely upon the vigilance of another authority. Any 
building development on the gathering ground should be carefully watched 
for risk of contamination of the source of supply. Water from an over- 
ground source should always be regarded as subject to a risk of pollution. 
It is therefore inadvisable to put it into supply without treatment. Freedom 
from trouble in the past can provide no guarantee for the future. 


Springs 


10. Where the source of supply is a spring, a sufficient area of land sur- 
rounding the spring should be acquired by the water undertakers to enable 
them to apply adequate protective measures, arid a close watch should be 
maintained by the water undertakers’ staff over the area in the vicinity of the 
spring so that any possible source of pollution may be quickly detected. 


River Supplies 


11. Where a supply is obtained from the lower reaches of a river or stream 
regular and frequent inspections should be made of the course of the river 
or stream above the intake with a view to ascertaining the likelihood of 
. pollution being discharged. 


Underground Sources 


12. A well or borehole forming a source of supply should be made water- 
tight to such a depth as will prevent any surface pollution from entering, 
and there should be an efficient sealing between the casing of the bore- 
hole and the surrounding ground. Periodic inspections of wells and bore- 
holes should be made in order to ensure that the lining is sound. The 
water undertakers should acquire a sufficient area of land surrounding the 
site of the well or borehole to enable them to protect the immediate sur- 
roundings. Where the well or borehole is on or near to the outcrop of the 
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strata from which the water is drawn it should be the routine duty of the 
water undertakers’ staff to make regular and frequent inspections of the area 
within at least two miles of the site of the well or boring with a view to 
detecting possible causes of pollution. Particular attention should be paid 
to any cesspools and soakaways in such an area and the water undertakers 
should satisfy themselves that danger to their source of supply is not likely 
to arise from them. Further, a map showing details of any sewerage system 
within this area should be kept. 


13. The inspections by the water undertakers’ staff referred to in the pre- 
ceding paragraphs should be carefully recorded and reports made to the 
water undertakers or their appropriate Committee. Each report should 
draw special attention to any alterations which have occurred on the gather- 
ing ground since the preceding report. Where the reports indicate a possible 
cause of pollution of the source of supply, the 'water undertakers should 
take such action as may be available to them to remove it. It will be 
appreciated that these reports will assist materially in interpreting the results 


of periodic analyses of the raw water. 


Analyses* 


14. Where water is being supplied without treatment, the water undertakers 
should make frequent and regular analyses of the water in order to satisfy 
themselves that this practice may safely be continued. If there is a ten- 
dency to fluctuation in the composition or bacterial content of the water, or 
if inspection of the gathering ground of the source of supply shows possible 
risk of pollution, analyses should invariably be made at very short inter- 
vals. How frequently and at what times the analyses should be made must. 
depend on local conditions and this question should be determined in the 
case of each water undertaking by the expert views of their advisers after 
consideration of the local conditions. 


15. The results of any analyses must be read in the light of the nature 
of the source and the condition of the gathering ground, and it is not possible 
to lay down any hard and fast standard which would be applicable to all 
supplies. If, however, as a result of analyses and of the inspection of the 
gathering ground, the water undertakers, acting in the case of local authori- 
ties on the advice of their Medical Officer of Health and in other cases 


` on the advice of their experts, have any grounds for suspecting that the 


water cannot be made and kept free from risk of becoming unwholesome 
they should not hesitate to subject the water to an effective method of 
treatment. | 


16. Where the water is treated it is important that regular analyses should 
be made of the raw water as well as of the treated water. It will not of 
course be necessary to make such frequent analyses of the raw water when 
treatment is given as when it is not, but the analyses should be of sufficient 
frequency to enable an adequate check to be kept on the character of the 
raw water as a guide to the treatment required. 





* For information as to the technique of water analysis see “Reports on Public 
Health and Medical Subjects No. 71—the Bacteriological Examination of Water 
Supplies ” obtainable (price 1s., by post 1s. 2d.) from H.M. Stationery Office. 
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Treatment of Water 


17. The conversion of a polluted and therefore dangerous water into a 
“safe potable water is a matter requiring the greatest care if the health of the 
consumer is not to be jeopardised. There is often a tendency to think 
that, provided arrangements are made for chlorination, safety is secured 
whatever the condition of the raw water. It cannot be sufficiently stressed 
that a policy of reliance on a single line of defence between the consumer 
and a polluted source of water supply is fraught with danger. Not only 
should all reasonable steps be taken, as has been suggested above, to keep 
the source as free as possible from pollution, but the water should, after 
collection, be subjected also to more than one line of defence, for example, 
filtration, as well as sterilisation by chlorination or otherwise. 


18. Treatment plant should at all times not only be under the supervision 
of properly trained persons, but should also as far as possible be automati- 
cally controlled. Where the treatment includes chlorination, the dosage 
should be automatically and continuously recorded. The dosage should also 
be such as to leave residual chlorine after a reasonable period of contact, 
the period required being determined by the undertakers on expert advice, 
and frequent tests should be made to ensure this. 


Service Reservoirs 


19. Service reservoirs from which water passes direct to the consumer 
should, wherever practicable, be covered. An open reservoir of this kind is 
dangerous, because any pollution entering it reaches the consumer in a short. 
space of time, and if it is not practicable to cover it, the water should be 
adequately chlorinated as a safeguard. 


Care should be taken to ensure that pollution cannot enter reservoirs 
through ventilators, manholes, washouts and overflows. Service reservoirs 
should be periodically inspected with a view to detecting any cracks or other 
defects which may develop and permit the access of pollution to the water. 


Mains and Hydrants 


20. All new mains should, after connection with the supply system, but 
before being used to convey water to consumers, be thoroughly flushed. 
Where possible chlorinated water should be used for this purpose. Mains 
that have been cut and repaired should be similarly treated. 


The arrangement of air valves and air vents to mains should be such 
that there is no possibility of pollution entering the mains through them. 


21. Ball hydrants form a ready means of ingress of polluting matter into 
water mains and are therefore a potential source of danger. Water under- 
takers should take the first opportunity of having them replaced by safer 
types of hydrant. 

Works of Repair and Cleaning 


22. It is of the first importance that the arrangements made where works 
of repair or extension are being carried out are such as to obviate any risk 
of danger to the health of the consumer from contamination of the water 
supply. Instructions to workmen as to their conduct while engaged on such | 
works should be in precise terms and it should be made clear to them that 
any breach of the instructions will be. followed by dismissal. 
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23. Where pumps or other machinery have been removed from a well or 
borehole for cleaning or repair they should be thoroughly cleansed with 
chlorinated water before being replaced. New pumps or other machinery 
should be similarly treated before being inserted in the well or borehole. 


_ Wells and Headings 


24. Where work is proceeding in a well or heading, the water therefrom 


- should, whenever possible, be cut out of supply and pumped to waste. If 


this is not possible, the water should be subjected to an effective method 
of treatment during the period while the work is proceeding and for a: period 
of at least one week after the work has been completed. 


25. The workmen should be provided with boots and overalls which 
should be kept at the waterworks, and the boots should be cleansed with 
chlorinated water on every occasion before the men enter the well. 


26. Sanitary arrangements should be provided at the surface and so de- 
signed that any risk of the men’s boots being fouled is avoided. Pails, of 
a type which minimises the risk of splashing or overturning, should be pro- 
vided for micturition where the men are working. Strict instructions should 
be given that any man wishing to defaecate must be brought to the surface 
and that micturition should take place in the pail provided. 


Service Reservoirs and Filters 


"27. Precautions similar to those referred to in the preceding paragraph 


should be taken as regards the provision of sanitary arrangements for men 


engaged in cleaning reservoirs or filters. The pails for micturition purposes 
should be placed as near as conveniently possible to the place where the 
men are actually working. In the case of service reservoirs the precautions 
set out in paragraph 25 should be observed. 


28. Service reservoirs when cleaned should be thoroughly sluiced with 
clean water, the water being chlorinated wherever practicable. 


Maps 
29. Each water undertaker should keep an up-to-date record in the form 
of maps and plans of the sites of their sources of supply and reservoirs 
and of their distribution system, so that they can ascertain readily how each 
property in their area is served. A diagram of the pipes and valves in and 


- around engine houses and reservoirs should also be kept. 
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